Pyrosequencing for the quantitative assessment of 8-oxodG bypass DNA synthesis.
Translesion synthesis (TLS) with specialized DNA polymerases allows dealing with a base lesion on the template strand during DNA replication; a base is inserted opposite the lesion, correctly or incorrectly, depending on the lesion, the involved DNA polymerase(s) and the sequence context. The major oxidized DNA base 8-oxo-7, 8-dihydro-2'-deoxyguanosine (8-oxodG) is highly mutagenic due to its ability to pair with either cytosine or adenine during DNA synthesis, depending on its conformation and involved DNA polymerases. To measure the correct or mutagenic outcome of lesion bypass, an original quantitative pyrosequencing method was developed and analytically validated. The method was applied to the study of DNA synthesis fidelity through an 8-oxodG or an undamaged guanine. After an in vitro primer-extension through 8-oxodG in the presence of the four deoxynucleotides triphosphates and a total nuclear protein extract, obtained from normal human intestinal epithelial cells (FHs 74 Int cell line), the reaction products were amplified by polymerase chain reaction and analyzed by pyrosequencing to measure nucleotides inserted opposite the lesion. The 8-oxodG bypass fidelity of FHs 74 Int cells nuclear extract is about 85.3%. We calculated within-day and total precisions for both 8-oxodG (2.8% and 2.8%, respectively) and undamaged templates (1.0% and 1.1%, respectively). We also demonstrated that only cytosine is incorporated opposite a normal guanine and that both cytosine and adenine can be incorporated opposite an 8-oxodG lesion. The proposed method is straightforward, fast, reproducible and easily adaptable to other sequences and lesions. It thus has a wide range of applications in the biological field, notably to elucidate TLS mechanisms and modulators.